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Abstract 



PURPOSE:To obtain poly-3-hydroxybutyric acid having excellent biodecomposability and biocompatibility on an industrial 
scale at a low cost by treating a suspension of microbial cells containing poly-3-hydroxybutyric acid with a high-pressure 
homogenizer to effect the disintegration of the cell, fractionating the released substance and treating with an oxygen- 
based bleaching agent. 

CONSTITUTION:This poly-3-hydroxybutyric acid having excellent biodecomposability and biocompatibility is produced in 
high purity and yield at a low cost by culturing a microbial strain containing poly-3-hydroxybutyric acid [e.g. Protomonas 
extorquens K (PERM P-8395)] in a complete synthetic medium containing methanol as the sole carbon source under the 
supply of a nitrogen source, treating the obtained suspension of microbial cells containing poly-3-hydroxybutyric acid with 
a high-pressure homogenizer to effect the disintegration of the microbial cell and the release of granules of poly-3- 
hydroxybutyric acid from the cell, separating the cell-constituting components other than poly-3-hydroxybutyric acid from 
the treated liquid to obtain a poly-3-hydroxybutyric acid fraction and finally treating the fraction with an oxygen- based 
bleaching agent (e.g. hydrogen peroxide). 



Data supplied from the esp@cenet database - 12 



ittp://l2.espacenetcom/espacenet/abstract?CY=ep&LG=en&PNP=JP71 77894&PN=JP71 77894&... 2004/1 1/1 2 




mB^m^mf (j p) (12) ^ ^ !{^ |^ ^ ^ (a) oDi^f^ua^ns^ 

#^¥7-177894 

(43)^ B 7^7^0995)7^188 



{51)IntCL' 




F I 




C 1 2 P 7/62 


7432-4B 












II^<Z>SC1 OL 7 g) 




4»B75-323019 


(71)a8U 


000004466 












^fife 5 ^ f 1993M2 M22 B 










<72)38IW# 
















































(72) 


mm. «— 



















C57) [SSi^] 

[fl»fiS] jj< y - 3 - fc F n+sxisg(%$*-r.&st^«» 

*«jlS«t*liB^L.-Cj}< i; - 3 - t KP=^'i^SS^&^*«r 
Sflc^-fCiiffl-e U*fc<D-^ . ^'Cv^St^JC J: 9 y - 3 
- 1 Ka^->i8^^^^. iXurc©jJ< - 3 - 1 F 



(2) 

1 

Cii^ n y - 3 - b K a +->is^*#wTsa 
«; - 3 - b KP=^^->issa.:(i^©Si^«»ii 

a ) ;J< y - 3 - b K D +Jxig^:S:^:^-r ^>ea:^i8JS{*© 

St4iBJM<*?:if«!=L-CJi< - 3 - b F o+i/iS^mf* 

5!iSifg*> ?>7f<'J-3-bFn=^ i'iSKJimcDSfi^fiS 
^'kim b , '■i< y - 3 - b F a + '>iSKiii:^*»^> C 
<!:. isJzi/ 

b) a) K:j;'9^^*afc7}<>;-3-b Fa+e^^^ 

^rS^^effj-cjsas-r-s c i . %gtf Ji< - 3 - b f 

[000 1 ] 

[;g|fe±<Dfira^R] *^H^«5i< - 3 - b Fci+i^iS 
C 0 0 0 2 1 

m^mm] !j<y-3-b FP+i^isK (m^phb 
^WT-5iajniiitt!j<yiv^-f-;i'-c*»3v -ocH 

<CH, ) CH. CO- &*-ft^^^3tlS*fii 

fiSc??L/)&:i.> r>; y->7-^x^ V i'j itragati. 30 
•&<Dllffl{b*5^M3nrt,iS. PHBtJ. #<2j¥03-651 

n>4J:^SC. fci*{i:/n F*:^y^ (Protanonas) 
IS. rJVi7'jy^^ (Alcaligenes) T-Jh^^i'i' 
— (Arotobacter) Jl. ?-a-''5 5'-f- y -JA (Meth ylo 
bacterium) JS3?©?S^!^a{**. *ttm4't?fciA 

^m<0&'^mX-jmXS>hVft\ i- P H B ©^^^K 

3 - b Yu^%y^m^^r(m&.t o-r^tfi^^ttjp y 
•^-ic\iX. 3 - b Fa+'>iS^m{a©**i ^.^iS*** 
y v-<Dffe{C. 3 - b FP+i'RKiiLili/ci^tiS - 
b FD + i'^^^^fii$ft:«4 - b F P + i'SSK^ffii 
©^^a^<*^)&l*S. i|#PiBg 57-150393 -^^ #^¥03-2 
92889 ■^3?{C^Stl-5J:^«:, cn6©^S^fe. P 
H B ilU C:&£&-CS^iB8?:ffll,^-CSi6T-5 C i*^ oTtgr 
*S. *^W«C*JWSPHB<!:«cne>©^fi^<*fe^ 
*T3Tfc©i-r-5. 

[0003] 8S^!B){C J: o nfc P H B 50 



!^ig^7 - 1 7 7 8 9 4 

2 

e.fj-^«s^seM©:^{*. PHBi6inis-c*.5,«gsii 

«cJ:0SS«:*>6PHB%flSaj-r-5^i. PHBfeW© 

mwmJSj&^^'^mt § <±ri^ <c<i:«:j:-3rPHBS 
Sii**f#5:frS{c;»cS0$n-5. SlHiJciOPHBi^lt 

ffl$?rs:^r&{c*sc»T». PHB*rei^*4?Sj«io 

r. fci^ifi. 2 -i'i'aoxir>-?'i>np-l^;i'A<t 

Bft*fi««)|£*g-r-5^. ^f^«*i«(*tti©PHBS«i»4: 
«J)4-Cl?-5J:5«C-r5te«)©XS*S'i5*S<!:Aj:4 (^ggiig 

55-118394^, ^SffB 57-65193^) . S/c, Ctlh<D:ft 
SfC4jC>-C«PHB4Slfia«C<B-r5iSS (it<fc^«5 

P H B =&@JR^ < mtiB3-liSfc*{c»ifJ««© 4 
~5<Sg©PHB:T^^tt^Jt (ft:<bi(f^ir^-;i't?) 
©flSinAiiiJ^-CfeO , Xm{C«^c^©^S*lii:«<!: S 

r. ^©|5liR=i:^ Fi»^^««©=i:^ f-*5*>$tr. M 
x.T2^. 5Si^»S©II.'*!>P.W«^''ny>.(b^©A 
Sffiffi*«®a3ns:^|aj{c*5, PHBdinj;Sr*Dj«p 

-198991#) *fcWP'D>'^•>^^:i■-;^ (#^^02-6918 

7) ©»^£is*tt©!S}«*ffl t.^tcmm:mi>mm$ti 
■ct>5. cti6©*s-c«ffc(gm©»&ers?HM* 

PHB^fflW-rSCkAlpJttg-C^S^i. 

SEi iS-gl u fc^j«)a«f^T5 P H B ©mt®30J 
$> 0 , m^r:^^r-ci}amr s fc* p h s ©An*:»*? 
c 0 0 0 4 ] — :er. p h Bi-momtmim.^i'simt 

S-(±-C^< Ci{Cj:^-CPHBM«ii*4f#^>7^<5:L 
■C. 3. Gen. Microbiology 19 198~209H (1958) (C« 

^f^^mm^Ami^mmi- f y "fA-ciaiffi-rsc iccj: 

0 P H B«i+©llf*«/iSMJ^*WmU-C P H BSr«i# 

«:»4*^3Wsatt2*ir«,»*. c©:«rftwja*r«*4 

*i. ^^S©ijl^^^:^ F y ■? A?:<^^Sii;>S*5S>S 
ft:J{>«:-g-©3>^ F*i]gC»C<b. »D*r:*:Sig^e)©*lst 
K:in«PHB©^UC ^^^SfficT**? I *S C 3 n -5 C 
<»: i ?f 6 ti P H B «n°Drt iCfe^mt? # U »a©^*i3S 
S-r-5C:i*>6. 3l^{C«a3)il<>. 1^¥04-61638# 
«:«. P H B *^Wr €.a^!B)Bft^Sffi*3J0O*CfeLh 

S^^ig^«-&l.>»iSMb^^S<!:©iffi^^t>-li 
{Ci ») P H B«^ffl(*«ljaMc^&4i>I«SfbO-CI*l>r P 



(3) 

3 

s c i . msjMifin^K.^ < mt-cibi c i^<o^* 

[0005] 

SIBl-CP H B^WSi[^igjffl{*A> 6 P H Bfe(i1-©®{^fi£ 
J: < . *i-D*fiS®iSi,» p H B ^HfiR^t? 
»4 fctoCD P H B©^lit)fi}|!t^«S«-r 4 C <k (C* 

[0006] 

[iiS?rJK9l-r5fc«)<3[>#ia] *^?«#6B. 4>ia:l>X 
P H B ^m^^'^mt^ti' ^ P H B «J^<D»«rmfiS 
fifc»*5?ft$J:<^t, *'-3«ffi©Sl.»PHB4ittiR*-C 

*SS. PHB#WMi*cDMa?K*ii^*^T-Ci&ffi* 

^i-*^SE»s^^riralart^c#^tt.■cc>fcp H Bisigif*** 

p H B J^^^1■©a^*«fi^(S^}■ i p h b t cDits^tc ± -c 
c©iSEEJ^■=et^:^ Y ■tf-AaaffiE*^ e> p H Bmtki^^nm 

J:<iIi|X-C#SCi. ^i^nftiPHBiffl^*. tct!Lit 
miitplim<DJ: -5 &SJ^j^e^J-C^r C <!: (C J; 

rs8&rs«a©PH Bi&*t*if#e,nsc .ttrmt*)^* . 

*«?8K:fiJ^0fc. fi|i%. PHB 
=S:#W-r58ft^iBjM**'6 PH BJai>l-©S^!^S(t«fiX 
fiK^4^< £:i{Cj:o-C«S©ii!t>PHB4»SPHB 
CD^BifflfilSfetCfcl^T:. PHB*^-rsa^«5Sf«:© 

mmm^iMm^-'f:v± ■< ■*r--c9m.-r s c i j: r 
^«5is«:*B^ L T p H B wm¥^mw9\-K.mmM U «> 

fcStc C ©JSEEjij-t ■!f-teaa[*' 6 P H B Pm<D 

cjf. f#6nfcPHBis^*^3p.jsesij-c^ffi-r.sc 

i. «r^tfC<i:*!t$at<!:-rSPHBO^ilt«S:?rffi*ltl 
[000 7] J£{Tfc:*:^?aosfM(coc»rii?B-r-5. ffl 



4 

rt{CPHB^«c<i*^5M«-S«^(C*il>-C«. PHB« 
J:-s.rPHBS&»3js«IKjScfi(<:igtij. ^>tSt$nSo - 
■c* 5©«:S*i/ -c P H B<oitS»i.2Sa-c*-5 c i<c 

[0 008] :*^Hj{c*sCi-C«®(*K{*:^<b L-rWII 

20 j^i-rsiia-c*?). *mfflia©«»!t<Dfl&(c. a.<t. 
■cfiEfli3nru-5*>©*fir, ^>•^■5^. pioiira^rw 

■tt?:^-Ytf-/!!ia€:ffi(,i5C <!:«:<£ -^r. PHB5r#W 
<!:J{c<. Jtr-oB^^tfijc^^S^-SPHBIPIii^AiSlttll/r 

PHB )ik9^<DT^^^mimisj&^ t \tmL l x^m- •& 

30 B4*ff-r*a(*^iffi*; J«ffs^*i':^-/1f--ClOOO 
S|[^r.SS3g-r 5 i P H Bl^ftte J: 

afe©p H Bim.i^ifi^'C^w<omiicitmm. c ©ea 

SPHB1I^»«. 3B<--<#C<bCC85%©f«S (l£MSJII 
<Dmi^mitd>f£< ti>3Cl%&.±V»)Z, *ft:C©PHB 

wm-Tit. PHBmm^itmz^^'e'^i-^if-iimK. 

[0009] iSff^^^i?:^-^■^f-^^ffltv^,35F^6fc^^1•{CDI 
mfmtm^^'i^mitit u * * c i & < 

■C*-2.nItett©*Sfi»I©:^<!:L/r(3:, a-^ig^fta. 



(4) 

5 

HBS^a^*©^iffi«^a;^^^'ffimsn35:*i-pft:, 

1f-*!ffli«. SOOkqf/cnfjyi. »3EL<« SOOkqf/ail' 

J!iS«cJ:SM<*©KF^®mK«. H— EbtcteCi-tli^ 
affl©tlS»^it^i'^fe<, */i:toill£;'3*Jj:C^i!iSI@ 
Sii©ffl{CjE©tiB8*^i\-r, I9ff*^y:»--r-!f-«:j:5 20 
*SS*Sfc<!:^lf700kgf/cm'©JE;^)t?© 1 mMS-C^Sl© 

orW6n-SPHBiB^©^m*8o%<b^cS. 
<b^«lOOOkflf/cni'gffi-C 1 HMS^rtf -^/caJcMSjffi 
j!)»'E.^'E>*ifcP HBia:J9-.©*fiS«75%^T?*3**. H . 
^-C 2 |5]^%ff ^ <b P H B ®^©*fiS{J85%fia[ <k 

«TK:^-rJ:5Ka«:©W[»36i 

nItt-C*>OBj?§tt<DM<^^^©;fsglt*JS*»i5:l>«S 30 

[0010] MSI4'&^l.'»MIlMf^(C»J;@tte{4:^ttS 
fi6»o:F«Sjbfti^C«t. :?sS^fcUfclS(*«fiRfiS»<tP 

HBSSfls*S5t^«rJ^^bTl^*VK iaaSEA^^CSS 

«:©^®-e© fc©-c fca < , a tc^^mm^rn'O^mx. 
R!=3Si*«:«{3ii^i'^^s^^3JSl.»©■c. issm^jw 

±©ffii*?gef«!:-r-5©*J»tiI^-C*.5. U&it. WiStt 

») . jSff -r if-«is©«irf*?:® or Bj^tSMft 
if-jastci -c5asjg[©sa{i±^t- 



1$P¥7- 1 7 7 894 

6 

5. pH•?»^:t>?8»e^>^S14©ffi«^«fi!^S£^*©^^t 
«T /w* y ffiBlJOtSF o /c p H {c te r « nj^tt 4f 

CO 0 1 1 ] /c<h^«f#e)nsPHBia9<oi»s**85% 

-saa?fi©j4'C>^!i|{c*5L>-c«. sf^t^i-^tiitc. ®^ 
&a'C^iii^*a*?-rsci{cj:o. PHBiptat**© 

PHB©lil)R^»90%J«±-C*S. —m.tfiicm.'t'-^ 

©9S3»^-n6©aT*sa»M^ii»*©fii©:^* 

-ctJ P H B^(*©lalJR**iaj(f -c* SSffl-cimt" S 
^14|l«si!SE»©S*J^ < & 0 . *S*<t L-C^6 tifc P 
HBBi^©^*iiaT^-5<Sl^^7Ff . —ism^m'ij'ti. 
IfiJ^ D/h3<.i^ft^-C«^toS:»>©tt^iil>&t»SHP 
HB©a:Kfe:?^+53-<k«c»). PHB©llliR^*!<STfS 

*©PHB$«aK:J;-3T<>^S!cr-SAS. -eii-eia^ts 

?>nSa'Cv^{j|^fefr«. 3,000 -lO.OOOfft? 2~10»"C 

^e.nSPHBjiiiJ^©PHBiMS-^»lHlJlX^*Sni!* 

[0012] «E!^>*i^:^^'1f-^^iS^S)!p6©PHBII 

©T. PHBIiHSt«:i^-r-5C<b*JBjt6-c*«. iSff 

J:-?-cf#6tifcPHBiB»«. «^{cj:o-c«iei^Lr 
*©* i::^^;^^ 7 i'OJiRJgt^K^i UrfflW^SC 
t6-C*5Wni-fc. *^{C*Jl»-C«e©i«(,»PHB€r 



7 

SLt:i>4i. P'5;^^:ri'<!:L-r<DPHB2|5:3fe©ttte 

*-ofciii*ms^*®^fiS4^i p H B >&^tsi^ib 
^ i ©pa -CflKSiK: <fc 4 y Y 5 - KStcj&s ittf b . 

(0013] *^^^«C©^J?§{t©^IS6 L/T^^ 
tfaKYbkSg (H.Q,) . mf^m (CH,COOOH) . 

i-*'j>>A (KHsoi ) . jal^:^n;•>A 

(Na,GC(,-3HiQi) . a?iSffi:^ h 'JC'A (Na.S,0, ) iC> 

^-fmmi)^ (^mhtifcPHB m^Tknm 

9<;K&5J:^K:jBffi!{t*3R4m-C. 2orC-!aWfK©j» 

}f$U<»50*C~90*C©SSflO^~24B$H. Jf* 
U < «3a55-~i2^*aa-r 6 C t tc j: ?) tf Jfe 5 e: ti)iX 
#5. ii5£E**y:^-/-tf-^!!ffl?g*i6»6ti/cPHBii| 

< i 9^feU:©iS5*«a© P H B tatt* C i 
Ilfifi-C*D. ff 6nfcPHB|»«:JJ«i^«:|gOTfe« 

<!:^<b'^i^*j^$^l.i. *)t:C©toai©ra©PHB©^ 
"T-MitrnTLXin. vMm!S.X$,h, iSEE**y:^'^-!f 

-ft5a©«{ctf * ^ Bat.^^a?ro«Ji-©:Ts^tte«cmfi£ 

f#6tiS P H BtW|:©ail»®^IRSiaSO*ftS(Cjt'<-C 
^S. tSSfc©:^?r^b-ctf^^tS-^> ^© 
XgjWffiJS i o r L. S -5 <!: Ir » -5 C 5. 

coo 1 4) LiPbUifi^, *f6WC*j(,»rW. Cti?> 
©^^«>'i:<SK:i;&DrM%^^aiS«>!^<!:9fffi-r^$3di 



(5) !SFia¥7- 1 7 7 8 9 4 

8 

iES**5:i^+^-C*-5*5&{C^e>nft:P H B(ij^3^{C^$n 

?f ^ c tx^y.'^i?n<D^^mimmsi.^^^o 
Mkic. mmkmi^m!m=S:n ^ct x^m.<rm^> p h 

m^r?> c ticj:r)mfm(omtmim^=&m< c tx 

J: "3 D'iiM©iiJt» P H B5taft«rf#* C <!: *S-c# 4. 
10 I 0 0 1 5 ] 

■rsAi. *^ttcn6©i6teM«:^3nst©rB 

&t-^ IISfi«K:fcW4il«:©PHB^WS*iJ:afPHB 

I9»©ifi5@: (iejSifiS%) ©SiJ3c«. PHB*^^. ^ 

0)£fi-r-5Cirtf-5A:. PHBCta^acjgiJSiJ. G 

PC (y^i'jaaai'a-^ V 7 ^ -) ^#f«:j:-5-ctf -5 

fc, PHB©^ffll*!i®». ^L./cPHB|&<*5rl80'C 

x3o$i^esmmLis.imi%bxn-=fc. mmfm(,cj:r>x 

20 h©11^©K^I,»©«3tWSfartfo 
[0016] Hjtecni 1 

extopquens) K {S!tXPSgF^8395#) ^^^^L-it, 

^cfc. S3fi©XK«:j:nif*ffl{i. ^5^a-'^i'-r y-^A 

{ Methyl obacterium) SJCJSTSi SnrC*^ (I. J. Bo 
usfield and P.N.Creen;Int.J.SYSt.Bacter1ol . ,35,209 

(198 5) . T . Urakami et al . ; Int . 3 . Syst . Bacteri ol . , 43 , 
504-513C1993)) , ^B*^4-»f ^-;l'*Ht— ©ig^^jlS 

30 i-rs^^^fiS^ttiifflc^r. s^©«»&**w©» 
mymmMm%'> «se«. «»<!'© PHB^s{i$£ 

S. «aiJE:^. J(!ffliaf»©'fc£{cizra?rtf-pft:, C©te 
S?R?:llilfflISjI?ftiPit'C^^ < SJiXI^. GR20B2S/) 

i^»©^ff=-c©ii'i:«^sitC7jcgfej^L.. rtM^ie^sortft 

40 <*<«:U. C©«^*©PHB«S%5>#fl^fc. m>/ciSff 

LO a-'^.tt. . V'ri;o7;l' 

-fd^-^tf-Ml 1 OS (v-ri7P7;W^7'^ i'^^tt. T 

tt. T'^v-i') r&$. *l^%^i(c^i,/c. 
coo 1 7] 

can 



(6) 



1#ia¥7-l 77 894 



9 


Ml 




10 




Ckgf/cffl») 


m> 






700 


1 


72. 0 




10 0 0 


1 

2 
3 


76. 3 
8 5.2 
89. 7 


7 0 0 


1 

2 
3 


70. 5 

7 6.5 
80. 2 




9 0 0 


1 

2 
3 


66. 6 
7 8. 1 
80. 4 


7 0 0 


1 
2 
3 


59. 2 
68. 0 
72. 4 



coo 1 8] *J6{?!I2 

S^ffU <!:|gI««Ct-CMmgSl2%. Mi*t{i©PHBS 
Wfi S6^<D^«*ff A:. . P H B CDTi^^fiWmoo 

1 OM^rfflUi-r^JE^JlOSOkgf/cni' -C2IhI*&S0, ittt 

M'C^m S C - 3 5 M*fflt>-Cii'Cv^3-SSI ( SOOOg . 

mi^) Lie. TL<Dx=7'}- (mm ^ja-c^^ftccj: 

o-ci@*i5t^ufc. wen/Jix^y- (S-ffi) ©PH 
^^f*® p H B*fia«90%r * o fc*s, ^ ^gttoatc J: 

L. Iagur^&t^t*^f3^c, C(DlS^©PHB*&K«99% 



* B©¥l$J^3-^-SW90:^-C*r>fc. 
C00 19]^«a|3 

-/1f-l 2. 5 IM^fflt^rSttaiEfjlOOOkqf/cn)' ^2 

iHiisa^tfofc. y?uriijfecai2 <!:iD«{cia.cv9-at*jj: 
c/Tkgfeit -5 rPHB;^-5y- *f#yt. c (d::^ ^ y - 

C002O3 
C*2] 







PHB«® 






3 


9 9% 






5 


9 9^ 






1 4 


9 9% 




jS^:^ h y f A 


2 


9 8% 


fs.l> 


)asliffi^:^^y':>A 


7 


9 89< 





[0 02 1] mmm4 

:^'f■y-12. 5 lS*^(,>rMaEE*900kgf/cni'-C2 



M't^f^m. P H B :^ -7 y - (1) =S:mc. 

50 -^y-a) k:t;w*^— «f2. 5 L (>'ijf>'ji/f'^;^i' 




XL 

PHBX^';-(2) 5:f#ft:o CCD;^5 y -(2) *3<E) 
f#6nSI2^WiPHB«ffi«i95%-C*-^/c*i. 

Lfc. CCDPHB::^^ y-O) =&T-fe h >t?i5t^l,iejS 

ort&i^iofc. »e)4afcl9(*cDPHBafia99%r* 

C 0 0 2 2 ] JtlSW 

PHB^WS54%) .*v-^i;a7;u^d<'-<if-M6 1 0 

CD Kr;l'*^— ^2. 5L4o.i%oaiffi{C/j:5J:^ 20 
{C^JDL. 50*C-C1 ^ratoSLft:, tKOStrnmiiCMLX 
lBl^OjS'C>i&». PHB;^^y-(2) 




1 77 89 4 

12 

tifc. C©::^7>;-(2) *>P>ff<=,tiSimia*(DPHB 
C(D^-7 y-(2) (CLAS (e^T;W4^JU'<>-e>^;l' 

a{c^c■5J:•5^c8s^Jau. so-c-c i w^^ami^/c. com 
mmicmbxmm>':^'C'^m, *?5fe#=&?ft,». phb;'^ 

0/c. c<DPHBx^ y-(3) 4r-fe h>ri5tjti/. I£ 

[0023] 

f^tcPHBs^j-^K^js^esij-cAtts-rsio^. mit> 

TfSffitc^atrSSSWffiK:.!: . ii>& < «!: 9 8 %Ja± 
Ci*SoJtg-c*»). Sio-rSl^ig!«:<fcSPHB<Dn^W 



